Response of mesenchymal stem cells to the biomechanical environment of the endothelium on a flexible tubular silicone substrate.
Understanding the response of mesenchymal stem cells (MSCs) to forces in the vasculature is very important in the field of cardiovascular intervention for a number of reasons. These include the development of MSC seeded tissue engineered vascular grafts, targeted or systemic delivery of MSCs in the dynamic environment of the coronary artery and understanding the potential pathological calcifying role of mechanically conditioned multipotent cells already present in the vessel wall. In vivo, cells present in the coronary artery are exposed to the primary biomechanical forces of shear stress, radial stress and hoop stress. To date, many studies have examined the effect of these stresses in isolation, thereby not presenting the complete picture. Therefore, the main aim of this study is to examine the combined role of these stresses on MSC behaviour. To this end, a bioreactor was configured to expose MSCs seeded on flexible silicone substrates to physiological forces - namely, a pulsatile pressure between 40 and 120mmHg (5.33-1.6x10(4)Pa), radial distention of 5% and a shear stress of 10dyn/cm(2) (1Pa) at frequency of 1Hz for up to 24h. Thereafter, the 'pseudovessel' was assessed for changes in morphology, orientation and expression of endothelial and smooth muscle cell (SMC) specific markers. Hematoxylin and eosin (H&E) staining revealed that MSCs exhibit a similar mechanosensitive response to that of endothelial cells (ECs); they reorientate parallel with direction of flow and have adapted their morphology to be similar to that of ECs. However, gene expression results show the cells exhibit greater levels of SMC-associated markers alpha-smooth muscle actin and calponin (p<0.05).